Fusion protein strategy to increase expression and solubility of hypervariable region of VP2 protein of infectious bursal disease virus in Escherichia coli.
Infectious bursal disease is one of the most important viral diseases in the young chickens. VP2 protein is the major host protective immunogen of the virus. A hypervariable region is present in VP2 protein (hvVP2) that contains immunodominant epitops. The high hydrophobicity of hvVP2 region causes protein aggregation in Escherichia coli (E. coli). The objective of the present study was to improve the expression and the solubility of the hvVP2 protein in E. coli. The effects of fusion partners on the solubility of hvVP2 protein were studied. The protein was expressed in forms of unfused and N-terminally fused to GST and NusA. The results showed that the unfused hvVP2 protein was expressed in very low level. But, N-terminally fused hvVP2 protein to GST (glutathione-S-transferase) and NusA (N utilization substance A) showed significantly enhanced protein expression. The fusion of GST and hvVP2 was produced in aggregated form while in the presence of NusA, the hvVP2 protein was expressed in a soluble form. The NusA-hvVP2 protein was detected by a neutralizing monoclonal antibody, 1A6, in antigen-capture ELISA. In conclusion, the NusA protein is a suitable fusion partner to improve expression and solubility of the hvVP2 protein in E. coli.